We read with interest the recent article by Harlap et al. ( 1 ). The authors reported that, among 712 men with prostate cancer, those with only daughters had an increased risk of prostate cancer, compared with men with at least one son (adjusted relative risk = 1.40, 95% confidence interval [CI] = 1.20 to 1.64, P <.0001). The results prompted the authors to speculate that a Y chromosome locus may be involved in prostate cancer risk in the population they studied. Because the study of Harlap et al. was small, we decided to replicate the analyses taking advantage of the last update of the Swedish Family-Cancer Database.
* RR = relative risk; CI = confidence interval. † Adjusted for age, father's age at start of follow-up, father's year of birth, calendar year of follow-up, and socioeconomic index. ‡ P value applied to fully adjusted estimate.
(median = 73 years), after 1 -43 years of follow-up (median = 31 years). Standardized incidence ratios were used to estimate relative risks with the corresponding 95% confi dence intervals and P values, according to num ber and sex of the offspring, and controlling for the covariates father's age (in 5-year agegroups: <20, 20 -24, 25 -29, … , 80 -84, ≥ 85), father's age at start of follow-up (four equalsized quartiles: <26, 26 -30, 31 -42, ≥ 42), socioeconomic index (six groups), father's year of birth (four equal-sized quartiles: <1920, 1920 -1940, 1941 -1955, after 1955) and calendar year (before 1965, 1965 -1969, 1970 -1974, … , 1990 -1994, 1995, 1996, … , 2004) . [After 1994, 1-year intervals were used because of a large increase in prostate cancer incidence in Sweden in this period ( 3 , 4 ) .] The 269 720 offspring of the men diagnosed with prostate cancer included 51.09% males (95% CI = 50.90% to 51.28%). Despite the large sample size, this sex ratio was not statistically different ( P = .15) from that of the offspring of men without prostate cancer (51.23% males, 95% CI = 51.19% to 51.26%). The estimated relative risks of prostate cancer for men with a variable number of sons are shown in Table 1 . The only statistically signifi cant fi nding was a 5% risk increase (95% CI = 1% to 9%) among men with three offspring but lacking sons. However, men without sons with four or more offspring were not at in creased risk ( P = .309). Replication of 
Notes
Supported Harlap et al.
( 1 ) offer a hypothesis to explain their low sex ratio. But a more immediate problem is presented by this heterogeneity. Before trying to explain one of these sets of data, we need to know the cause of this heterogeneity among the sets. I should declare an interest here. In 1990, I interpreted the then available data (which showed a statistically signifi cant increase in the ratio of males to females) as being consistent with the notion that prostate cancer and the sex ratio were both caused by elevated androgen levels ( 5 ). In the face of the heterogeneity, that interpretation is no longer tenable without qualifi cation. WILLIAM H . JAMES (1) noted that the sex ratio of offspring of their controls was 0.515. In contrast, the (smoothed annual) Canadian live birth sex ratio was never as high as that in the second half of the 20th century (6) . † The Californian data were originally provided to me by Drs L. Bernstein, M. C. Pike, and R. K. Ross (University of Southern California).
Response
Bermejo et al. did detect some excess risk of prostate cancer in men with no male offspring, but it is not necessarily surprising that their findings are so much weaker than ours. First, the age-standardized incidence of prostate cancer is 50% higher in Sweden (63.0 per 100 000) than in Israeli Jews (43.4 per 100 000), although overall cancer incidence in the two populations is similar, at 243.7 per 100 000 and 274.8 per 100 000, respectively ( 1 ). The higher incidence of prostate cancer in Sweden may reflect a higher frequency of overdiagnosis, or it is possible that contributions from genetic and/or environmental factors differ from those in Israel. Either way, if any cases in Sweden are due to loci on the Y chromosome they would probably be diluted with cases due to other causes. Second, misclassification of paternity may occur more often in Sweden than in Jerusalem. The religious conservatism of the population we studied makes paternity more certain than in other countries, for which genetic studies have suggested rates of nonpaternity of 3% -30% ( 2 -4 ). Third, we speculated a priori that if Y chromosome loci were involved in prostate cancer, findings would vary between ethnic groups, given the high geographic specificity of different haplogroups on this chromosome. Indeed, studies in Japan ( 5 ) and among Japanese immigrants and their descendents in the United States ( 6 ) have detected altered risks of prostate cancer associated with haplogroups that are specific to Japanese or * RR = relative risk; CI = confidence interval. † Adjusted for age (continuous), calendar year of follow-up (1996 -2004, 1991 -1995 , versus earlier), man's year of birth (1950 or later, 1945 -1949, 1940 -1944 , versus earlier), years of education ( ≥ 13 years versus less), the man's occupational social class (continuous), wife's social class (highest group, versus all others), and rabbis and students in Talmudic academies (versus all others). ‡ Includes the Americas, sub-Saharan Africa, Australia, and New Zealand.
to Southeast Asians, but these were not confirmed in Korea ( 7 ) . Furthermore, such findings do not preclude confounding by autosomal genes or by environment or behavioral factors.
In ethnic subgroups in our study ( Table 1 ) , we observed the strongest association between lack of male offspring and prostate cancer among men with origins in Western Asia, in whom the ancestral Jewish Y chromosomes should be most prevalent ( Table 1 Dr James is curious about the heterogeneity between proportions of male offspring in different studies of prostate cancer. We note that this heterogeneity is due not to our data but to a single anomalous fi nding from a case -control study done in the 1980s; it might have been generated by biased ascertainment associated with low response rates, the advanced age and illness of the participants, or to differences in culture and language between interviewers and foreign-born or native groups.
Students of sex ratios are indebted to Dr James for his original ideas and many reviews that catalog the proportion of males in different settings. He and others have drawn attention to the secular reductions in sex ratios that have been seen in many countries and their possible association with environmental pollution. Many such pollutants are also etiologic candidates for prostate cancer. Such "environmental hypotheses" can be compatible with "Y chromosome hypotheses." We should be curious about vulnerability of loci on the Y chromosome to mutations, whether caused by environmental radiation, external chemicals, or endogenous factors, such as deficiencies in DNA repair genes.
